Abstract. An Australian strain of passionfruit woodiness potyvirus (PWV-K) infected peas and caused a light to moderate mosaic consisting of chlorotic spots, veinal chlorosis, and some plant stunting. Resistance to PWV-K was found in pea cultivars and plant introductions (PI) known to be resistant to bean yellow mosaic virus (BYMV). In cross and backcross populations involving the resistant cultivar Bonneville (United States) and PI 140295 (Iran) with the susceptible cultivar Ranger, a single recessive gene was responsible for the high level of resistance to PWV-K. From crosses involving PI 391630 (China), which is resistant to BYMV but susceptible to PWV-K, and the cultivar Bonneville (resistant to both viruses), it was evident that different genetic factors conferred resistance to these two potyviruses. The symbol pwv is tentatively assigned to this newly recognized pea resistance gene. Three other Australian strains of PWV did not infect peas.
T) and one of four strains from Australia (PWV-K). Apparently, all of the lines tested were susceptible to PWV-T, while some lines were susceptible and others resistant to PWV-K. Because resistance to PWV-K occurred mainly in peas known to be resistant to bean yellow mosaic virus (BYMV) (Provvidenti, 1992) , the purpose of this study was to 1) determine the reaction of a larger number of domestic and foreign pea lines to these two viruses and 2) establish whether the resistance to PWV-K and BYMV was conferred by the same or different genetic factors.
Materials and Methods
Pea seeds of commercial cultivars were obtained from several sources, while those of plant introductions (PIs) were secured from the Northeast Regional Plant Introduction Station, Geneva, N.Y. 'Bonneville' and PI 140295 (Iran) , previously found to be resistant to PWV-K, BYMV, and other viruses (Provvidenti, 1990 (Provvidenti, , 1991 , were crossed with the susceptible 'Ranger'. PI 391630 (China), which is resistant to BYMV but susceptible to other viruses (Provvidenti, 1987) , was crossed with 'Bonneville'. BYMV and PWV-K were maintained in 'Ranger' peas, and inoculum was prepared by triturating young infected pea leaves with phosphate buffer 0.05 M K 2 HPO 4 at pH 8.5. From 16 to 20 plants of each pea line were inoculated either with PWV-K or BYMV. To minimize escapes, plants were mechanically inoculated twice, using the first two expanded leaves and then the third leaf. To confirm infectivity, all plants were assayed by inoculating 'Ranger' peas, by enzyme-linked immunosorbent assay (ELISA), or by both techniques. Antiserum to BYMV had been prepared using a strain from New York (Uyemoto et al., 1972) , whereas an antiserum to PWV was provided by R. Greber (Australia 
Results and Discussion
Of 60 pea lines, 31 were susceptible and 29 were resistant to PWV-K. Plants of susceptible lines developed a light to moderate mosaic that consisted of chlorotic spots, veinal chlorosis, some plant stunting, and pod distortion. This group included 'Alaska', 'Alder- . These cultivars and PIs were classified as highly resistant, since no virus was recovered from the first three inoculated leaves and two apical leaves of plants that had reached the pod stage. All cultivars and PIs resistant or susceptible to PWV-K were also found to be resistant or susceptible to BYMV, except PI 391630 (BYMV resistant).
F 1 plants of ('Ranger' x 'Bonneville'), (PI 140295 x 'Ranger'), and (PI 391630 x 'Bonneville') were infected by PWV-K and exhibited symptoms identical to those affecting the susceptible parents (Table 1) . The F 2 populations of the same crosses segregated in a ratio of 3 susceptible : 1 resistant, confirming the recessive nature of this resistance. Plants of backcross populations involving the resistant parents (PI 140295 x 'Ranger') x PI 140295, ('Ranger' x 'Bonneville') x 'Bonneville', and (PI 391630 x 'Bonneville') x 'Bonneville' segregated about in the ratio 1 resistant : 1 susceptible. Plants of the other Passionfruit woodiness potyvirus (PWV) was originally reported by McKnight (1953) to infect Passiflora edulis Simms. and other Passiflora species in Australia, causing a variety of foliar symptoms, all of which include hardening of the fruit's pericarp (woodiness). PWV has also been found to infect several legume species, including bean (Phaseolus vulgaris L.), peanut (Arachis hypogaea L.), and soybean [Glycine max (L.) Merr.] (Greber, 1971; Taylor and Greber, 1973) . Strain differentiation has been based primarily on the symptoms that they incite on naturally infected hosts, since serologically they appeared to be closely related (Taylor and Greber, 1973) .
Some potyviruses causing woodiness of passionfruits (P. edulis) in the American, African, and Asian tropical and subtropical regions of the world have been considered to be strains of PWV (Bakker, 1974; Chagas et al., 1981; Graca, 1976; Martin, 1962; Wang, 1983) . Recent studies, however, have indicated that some of these strains may be distinct viral entities (Niblett et al., 1991; Provvidenti et al., 1992) . In the last 2 years, we compared some of the biological properties of passionfruit potyviruses from Puerto Rico, Taiwan, Thailand, and Australia, using bean (Phaseolus vulgaris L.) and pea cultivars. All of these viruses were able to infect beans, but some cultivars were resistant, and specific factors were found to differentiate them (Provvidenti, 1992 (Provvidenti, , 1993 . None of these viruses infected peas, except the strain from Thailand (PWV-
Received for publication 12 Oct. 1993. Accepted for publication 26 Feb. 1994. The cost of publishing this paper was defrayed in part by the payment of page charges. Under postal regulations, this paper therefore must be hereby marked advertisement solely to indicate this fact. backcross populations involving the susceptible parents (PI 140295 x 'Ranger') x 'Ranger', ('Ranger' x 'Bonneville') x 'Ranger', and (PI 391630 x 'Bonneville') x PI 391630 succumbed to infection. Hence, we conclude that the high level of resistance to PWV found in the two pea lines from the United States and Iran was conferred by a single recessive gene. While pea lines resistant to BYMV were also resistant to PWV-K, PI 391630 was an exception and succumbed to PWV-K. Consequently, the mo gene known to confer resistance to BYMV and watermelon mosaic virus 2 (Schroeder and Provvidenti, 1971) was not involved in the resistance to PWV-K. 'Bonneville' and PI 140295 are also resistant to the NL-8 strain of BCMV , clover yellow vein virus, pea mosaic virus, and the lentil strain of pea seedborne mosaic virus (Provvidenti, 1987 (Provvidenti, , 1990 (Provvidenti, , 1991 Provvidenti and Alconero, 1988) . The pertinent genes for resistance to these potyvirues bcm, cyv-1, pmv, and sbm-2 are located on chromosome 2 (Provvidenti, 1987 (Provvidenti, , 1990 (Provvidenti, , 1991 Provvidenti and Alconero, 1988) . If any one of these genes confers resistance to PWV-K, all the tests that could be performed may not provide conclusive evidence because the genes are closely linked. In host range, serology, and coat protein structure, PWV-K seems to differ from most of the other potyviruses listed above (Shukla et al., 1988; Taylor and Kimble, 1964; Teakle and Wildermuth, 1967) . Thus, we are tentatively assigning the symbol pwv (passionfruit woodiness virus) to this genetic factor to differentiate it from other viral resistance genes.
A literature search failed to reveal any reference regarding the natural occurrence in pea crops of any known strain of PWV or other potyviruses causing passionfruit woodiness. PWV-K and PWV-T cause symptoms that closely resemble those incited by other legume viruses; therefore, their presence in peas can be easily overlooked.
